Introduction
The expression 'pes valgus' is often used, rather loosely, to describe a flat, everted, or pronated foot. If the expression 'valgus' is restricted to the hindfoot, it may be taken to mean a lateral angulation of the vertical axis of the calcaneum from the long axis of the tibia, when viewed from behind. With the heel in this valgus position there are, when viewed from the side, three possible positions for the hindfoot, i.e. it may be in a normal position relative to the long axis of the tibia or it may be in excessive plantar-flexion or dorsiflexion. There will then be several theoretically possible positions for the forefoot relative to the hindfoot.
Calcaneo-valgus deformity of the hindfoot is common at birth, usually resulting from intrauterine moulding, and also occurs in various paralytic conditions. It will not be considered further here.
Equino-valgus hindfoot deformity is seen in the so-called 'convex pes valgus' (Lamy & Weissman 1939) or 'vertical talus' (Osmond-Clarke 1956) type of foot, which occurs as a rare congenital deformity with no obvious underlying cause, and also occasionally in paralytic conditions, notably spina bifida. The characteristic radiological feature ( Figure I) is an equinus position of the calcaneum on the lateral X-ray, with increased overlap of the talus, so that the latter appears more vertical than usual. Because this type of foot is usually rigid, it is not possible to move the heel from the valgus to the neutral position.
Much more common is the 'postural' valgus foot -the typical pes-plano-valgus. If a lateral X-ray is taken of this type of foot when weightbearing (Figure 2 , top) there is an abnormal degree of overlap of the talus on the calcaneum, again causing it to appe~r more vertical than in the normal foot. When the foot is non-weightbearing and the valgus of the hindfoot is corrected by holding the heel in neutral, the talus dorsi flexes somewhat and the foot then assumes a normal shape (Figure 2 , bottom). On a lateral X-ray with the hindfoot valgus corrected, the overlap of talus and calcaneum is similar to that seen in a normal foot when either weightbearing or non-weightbearing ( Figure 3) .
It is the purpose of this paper to draw attention to a third type of valgus foot.
Case reports
Case I: The patient was a boy aged 6 years suffering from severe spastic cerebral palsy, able to walk with difficulty but with severely valgus feet when weightbearing. Figure 4 shows the shape of the foot when the heel is held in the neutral position with the valgus eliminated. The characteristic supination of the forefoot is clearly seen. Case 2: This case illustrates the radiological appearance of the same type of foot ( Figure 5 ).
The patient was a girl aged 2 years who walked from the age of 18 months and always did so with marked pes-plano-valgus. She was neurologically normal, but was also born with a congenitally unstable hip on one side, which was treated successfully. The upper part of Figure 5 shows a lateral radiograph of the foot when bearing weight, and the lower view shows the lateral radiograph with the valgus of the heel corrected, and the hindfoot held in neutral. In this view, all the metatarsals are clearly separated, indicating that there is marked supination of the forefoot and the talus lies in a much more horizontal position than would be the case in a normal foot. Finally, in Figure 7 , the foot whose external appearance is illustrated in Figure 4 (Case 1) can be seen to exhibit the same radiological pattern as in Cases 2 and 3 described above, but at a much later stage of bony development.
Discussion
The terminology of deformities of the foot can be confusing, and Le Noir (1966) proposed a classification of deformities based on the division of the foot into 3 segments: anterior, middle and posterior, allowing 3 degrees of freedom for each segment and using the orientation planes of the body suggested by Steindler (1964) . This system is logical and meets many of the scientific requirements of classification, but it is not easily understood and the average clinician probably does not require so much detail. In a plea for standardization, it is suggested that the position of the hindfoot, i.e, the unit comprising talus and calcaneum, be defined as the relationship, on a standard radiograph, between the calcaneum and the long axis of the tibia, i.e. the tibiocalcaneal angle. In other words, when seen from behind, if the vertical axis of the calcaneum is angled medially from the long axis of the tibia, this would be described as a varus position of the hindfoot, and, if angled laterally, this would be a va/gus hind foot. Similarly, the expressions 'equinus' and 'calcaneus', which are time-honoured, may be used respectively for abnormal plantar-flexion and abnormal dorsiflexion of the long axis of the calcaneum relative to the long axis of the tibia when viewed from the side, the usual position of the calcaneum being dorsi flexed above the right angle in this respect.
The position of the forefoot can then be described relative to the hindfoot, the possible positions being: (l) increased forefoot plantar, or dorsiflexion relative to the long axis of the calcaneum; (2) increased adduction or abduction (these movements taking place in a plane parallel to the ground); (3) rotation of the forefoot about a long axis through the foot. Such positions of rotation are often called supination and pronation, and it is this rotational element which is considered in the present paper.
Because of the many joints in the foot, deformities can be complex and difficult to describe. Rotation of the foot about a longitudinal axis presents a number of difficulties in that its effects are most obviously seen in the position of the forefoot, although it would appear that it is between the two components of the hindfoot, the talus and calcaneum, and their relationship to each other, that the eventual abnormality arises -the forefoot, as it were, following, via the talonavicular and calcaneocuboid joints. The nomenclature suggested above removes some of the difficulties of description, by defining valgus of the hind foot on the basis of the position of the calcaneum relative to the tibia. When this is done several types of valgus foot can be distinguished, the one described in this paper not, apparently, having been previously described in the literature. In this preliminary communication a few cases are described to illustrate the condition, but the author has collected together many examples, both in non-paralytic and paralytic forms, the appearance and behaviour of the foot being very similar in both forms.
The hindfoot is, of course, according to the definition, valgus relative to the tibial axis. There is usually no significant calcaneus or equinus component as judged by the position of the long axis of the calcaneum on a lateral X-ray (Figure 8, top) . When the foot is weightbearing, there is some increased overlap of the talus on the os calcis, but the talus is usually somewhat less vertical than in the weightbearing postural valgus foot and considerably less vertical than in the convex pes valgus. The striking feature, however, is that, when the hindfoot valgus is corrected and the heel is held in neutral, instead of the foot having a normal appearance, as occurs with the corrected postural pes valgus, the talus assumes a much more horizontal position (Figure 8, bottom) , so that its long axis may be almost parallel to the long axis of the calcaneum and the medial border of the foot is elevated so much that the forefoot almost stands on its lateral edge. In this position, with the valgus hind foot corrected, the X-ray appears to show an anteroposterior view of the forefoot, whilst still showing a lateral view of the hindfoot. When weightbearing is restored, the forefoot rotates into a plantigrade position and the hindfoot is everted again into marked valgus. It is also characteristic for the forefoot not to lie in an abducted position when weightbearing, as tends to be the case with the postural-valgus type of foot. Indeed, in the majority of these feet, the forefoot lies in neutral or more usually in slight adduction, a second distinguishing feature.
Like many other deformities of the foot the same pattern may be seen both in paralytic conditions and also in feet which show no demonstrable paralytic element. The idiopathic form of the deformity may be detectable before the child walks, although its significance is rarely recognized. at this stage. After walking, it is usually diagnosed as a severely valgus postural deformity, the forefoot rotation or pronation often not being recognized.
The more severe degrees of the deformity are seen in paralytic conditions such as spinal dysraphism or cerebral palsy, and in the latter condition, particularly, may be associated with severe spastic rigidity.
Its recognition is important in that untreated it may result in a troublesome deformity, which in the older child may be painful and associated with severe shoe wear. There is developing evidence that early correction of the hind foot by simple modification to the shoes may enable the forefoot rotation to correct itself. If the foot is left uncorrected until late in childhood, operative correction may be necessary, particularly in the paralytic cases, and here it becomes particularly important to recognize the rotational element, as correction of the valgus hindfoot, particularly by subtalar fusion in neutral, will result in a severe rotational deformity of the forefoot. This is difficult to accommodate in a shoe and may lead to pressure problems on the outer border of the foot. The relationship between talus and calcaneum is obviously important in producing this deformity, and the talus appears to lie in an unusually horizontal position when the valgus calcaneum is corrected to neutral. It is tempting to liken this to the condition 'vertical talus' and to use for it the expression 'horizontal talus' ; but there is a significant difference in that the true 'vertical talus' is characteristically fixed, whereas in the condition described here the talus and calcaneus have a mobile relationship, the horizontal position of the talus being corrected to some extent by the calcaneum moving into valgus.
